Inhibition of HIV type 1 replication in chronically infected monocytes and lymphocytes by retrovirus-mediated gene transfer of anti-Rev single-chain variable fragments.
We investigated a strategy for gene therapy, intracellular expression of anti-HIV-1 Rev single-chain variable fragments (SFvs), in promonocytic (U1) and T (ACH-2) cell lines latently infected with HIV-1. The cellular and molecular mechanisms leading to activation of latent integrated HIV-1 provirus in U1 and ACH-2 cells have been well delineated. These cells produce HIV-1 in response to stimulation with certain cytokines. U1 and ACH-2 cells were transduced with a murine retroviral shuttle vector that expresses anti-Rev SFv (pLXSN-D8SFv-Rev) or with a control murine leukemia virus (MLV) vector (pLXSN). Tumor necrosis factor alpha (TFNalpha)-, interleukin 6 (IL-6)-, and phorbol myristate acid (PMA)-induced HIV-1 expression, as determined by reverse transcriptase (RT) assay, was significantly inhibited in cells transduced with pLXSN-D8SFv-Rev, compared with cells transduced with pLXSN. In addition, pLXSN-D8SFv-Rev-transduced cells, when incubated with monokine-enriched supernatants of human peripheral blood monocyte cultures, produced significantly less HIV-1 than did cells transduced with pLXSN. This resistance to cytokine-induced HIV-1 expression was demonstrated in SFv-transduced U1 and ACH-2 cells maintained in G418-free medium for 2 months. These data suggest that feasibility of utilizing various anti-HIV-1 SFvs to block activation of HIV-1 infection in vivo.